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We have fecently reported experimental vibrational
intensity distributions for continuum photoionization of

1

' Q
N, and CO, mainly at a wavelength of 584 A. the purpose

2
of this note is to report similar results for oxygen
using both the 584 A and 304 A helium lines.
The photoionization cross sectlon of oxygen shows a
gubs+ant1al dip in magnltude over a 20 A band centered 7
about 599 A; 2 thus the possibility exists that the 584 A
photoeleCtron.spectrum of oxygen includes an autoionized
contribution and, consequently, the vibrational intensity
distributioﬁs may not correspond to those of continuum
ionizétion. The oxygen photoionizaﬁion.cross section
shows. no structure around 304 R and purely continuum ioni-
zation is expectéd:
_ The experimental technique is that repérted préﬁi— : -
ouslf.l Photoelectron spéctra were recorded.at a reso-

lution of 45 meV with dispersed He radiation; using'a'cy—

lindrical mirror energy analyzer with known transm1551on

‘ propertles.,



The vibrational 1ntenslty dlstrlbutlons at each
wavelength were corrected for the transmlsSLOn of the'
analyzer and normaliied to 100 at the strongest level.

"The fesﬁlts are presented in table 1 together with cal-

culated Fraﬁck-Condon facters;3 The error bars for the

584 i data reéreéent standard deviations from averaging a

number of results;'the error bars fer the 304 R data”were

generated from the statistics of the eingle 304 i spectrum.
rAll of the distributions are in reasonable agreement

with those of Edgvist et'al.4 For transitions to 02+

X 2Hg, the 304 R distributioh agrees more.closely with

the Franck—Cdﬁdoﬁ‘factors. The error bars for the two
distributions do not errlap, indicating"that ebme of the
584 i distribution may come from autoionizaticn. The

584 A and 304 A experimental distributions and thelFranck-
‘Condon factors for transitions to the a 4Hu state of 02+
are in close agreement, indicating that the transitions
repreSent purely continuum ionization (data are only com-
pared up to the v=7 level since highe; levels bf;the

4

a Hu state were not resolved from the A 2Hu'sﬁate).

The intensity distributions for transitions to the
b 429; state of 62+ are markedly different, with the
304 A data showing the best agreement Qith the Franck-
Condon factors. We have been measuring phofoelectron
pbranching ratios for‘oxygen at a series of photon wave-

‘lengths and then computing partial photoionization cross

sections. ‘These results, to be published elsewhere, show



'that most or all of the dip in the cross secﬁidn néar :
'-590'3 appears in the CIosé section for produdfion of the
b 4Zg_ state. Thus, this state could be expected to show
a perturbed vibraﬁional distribution a# 584 R.
| No Franck«Condon.factors have.beén calculated for
transitions to the B 2Zg_ stété of 02+; this state pre-
aissbciates;and has not been detected in emission.3
With the exception of the v=4 level, the distributions
for the two exciting wavelengths are in-reasonéblé'agree—.
ment., | |

The distributions éhown in tablé 1 for 304 i radi4‘
ation should correspond to continuum ionization. Evidence
supporting this statement is the c¢lose agreement (within
a few percent) beﬁween the vibraﬁional‘iﬁﬁensity distri-
butidns in the 304 i photoelectron'spectra of N, and CO5
and the previously reported‘distributionslAat'longer wave-
lengths._ The oniy disagrégmeﬁt occurs in the distribution
ovér the-Nz+ ground state;ztransitions to this level have
ﬁralso been shown to have.anomaious angular distributidns.6
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"TABLE 1. Vibrational intensities ang Franck-Condon factors

‘for transitionsﬁ_‘o2 X‘BZg_ (v=0)”to the 02+ levels
indicated - '
Experimental Intensity
584 A 304 A Fcr>
X 2ng  v=0 46.4 + 2.3 54.9 + 2.6 51.7
: 1 100.0 £ 3.0 100.0 £ 3.1 100.0 -
2 94,0 = 81.3 + 2.9 - 79.6
3 45,2 ¢ 31,5 ' 33.7
4 13.8 & 1.7 7.6 % - 8.17
5 1.4 + 0.2 S 1.14
a 4nu v=0 9.4 + 1.2 11.5 % 4.7 7.58
1 29.2 + 2.8 24.3 + 4.5 27.8 .
2 55.6 + 3.9 66.1 * 6.0 55.7
3 80.2 % 75.2 *+ 6.3 81.3
4 §2.0 + | 92.3 +. 6.4 96.8
5 100.0 * 2.9 100.0 + 6.5 100.0
6 " 92.5 * 5.5 . 80.6 + 6.0 93.1
7 88.2 * 3.8 73.2 % 5.7
b 429' v=0 100.0 * 3.2 100.0 £ 3. 100.0
1 86.8 + 2.2 70.6 * 82.4
2 54.3 t 0.6 34.0 # 40.1
3 33.7 ¢ 12.7 ¢+ 15.3
4 18.4 ¢ 3.9 1. 2.
5 5.2 + 0.
3'229' v=0 86.2 * 8.5 86.3 % 6.
1 100.0 * 5.7 100.0 + 6
2 80.2 + 5.7 71.8 £ 5.
3 . 51.9 t 7.8 43.9 5,
4 35.3 ¢ 1.8 14.8 + 4,7
5 12.2 ¢ 0.7 9.3+ 4.
6 £ 0.

1.4




